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called right-handed. His examples are chiefly taken 
from vegetable spirals, such as those of the tendrils of 
the convolvulus, the hop, the vine, &c., some from fir¬ 
cones, some from snail-shells, others from the “snail” 
in clock-work. He points out in great detail the confu¬ 
sion which has been introduced in botanical works by the 
want of a common nomenclature, and finally proposes to 
found such a nomenclature on the forms of the Greek 
§ and X. 

The consideration of double-threaded sere vs, twisted 
bundles of fibres, &c., leads to the general theory of 
paradromic winding. From this follow the properties of 
a large class of knots which form “ clear coils.” A special 
example of these, given by Listing for threads, is the 
well-known juggler’s trick of slitting a ring-formed band 
up the middle, through its whole length, so that instead 
of separating into two parts, it remains in a continuous 
ring. For this purpose it is only necessary to give a strip 
of paper one half- twist before pasting the ends together. 
If three half-twists be given, the paper still remains a 
continuous band after slitting, but it cannot be opened 
into a ring, it is in fact a trefoil knot. This remark of 
Listing’s forms the sole basis of a work which recently 
had a large sale in Vienna : —showing how, in emulation 
of the celebrated Slade, to tie an irreducible knot on an 
endless string ! 

Listing next gives a few examples of the application of 
his method to knots. It is greatly to be regretted that 
this part of his paper is so very brief; and that the 
opportunity to which he deferred farther development 
seems never to have arrived. The methods he has given 
are, as is expressly stated by himself, only of limited 
application. There seems to be little doubt, however, 
that he was the first to make any really successful attempt 
to overcome even the preliminary diffitulties of this 
unique and exceedingly perplexing subject. 

The paper next gives examples of the curious problem: 
—Given a figure consisting of lines, what is the smallest 
number of continuous strokes of the pen by which it can 
be described, no part of a line being gone over more 
than once ? Thus, for instance, the lines bounding the 
64 squares of a chess-board can be drawn at 14 separate 
pen-strokes. The solution of all such questions depends 
at once on the enumeration of the points of the complex 
figure at which an odd number of lines meet. 

Then we have the question of the “ area ” of the pro¬ 
jection of a knotted curve on a plane ; that of the number 
of interlinkings of the orbits of the asteroids ; and finally 
some remarks on hemihedry in crystals This paper, 
which is throughout elementary, deserves careful trans¬ 
lation into English very much more than do many 
German writings on which that distinction has been 
conferred. 

We have left little space to noti te Listing’s greatest 
wore, Der Census raumlicher Complexe (Gottingen 
Abhandhtngeu, 1S61). This is the less to be regretted, 
because, as a whole, it is far too profound to be made 
popular; and, besides, a fair idea of the nature of its 
contents can be obtained from the introductory chapter 
of Maxwell’s great work on Electricity. For there the 
importance of Listing’s Cyclosis, Periphractic Regions, 
&c., is fully recognised. 

One point, however, which Maxwell did not require, we 
may briefly mention. 

In most works on Trigonometry there is given what is 
called Eulers Theorem about polyhedra : —viz. that if S 
be the number of solid angles of a polyhedron (not 
self-cutting), F the number of its faces, and E the 
number of its edges, then 

S+F= E+ 2. 

The puzzle with us, when we were beginning mathe¬ 
matics, used to be “ What is this mysterious 2, and how 
came it into the formula?” Listing shows that th’s is a 


mere case of a much more general theorem in which 
corners, edges, faces, and regions of space, have a homo¬ 
geneous numerical relation. Thus the mysterious 2, in 
Euler’s formula, belongs to the two regions of space :— 
the one inclosed by the polyhedron, the other (the Am- 
plexum, as Listing calls it) being the rest of infinite 
space. The reader, who wishes to have an elementary 
notion of the higher forms of problems treated by Listing, 
is advised to investigate the modification which Euler’s 
formula would undergo if the polyhedron were (on the 
whole) ring-shaped ;—as, for instance, an anchor-ring, or 
a plane slice of a thick cylindrical tube. P. G. T. 


CLAUDE BERNARD 

NDER the title of “ Notes et Souvenirs sur Claude 
Bernard,” Prof, jousset de Bellesme, of the School 
of Medicine of Nantes, has published an interesting 
sketch of the life and labours of the great French physio¬ 
logist, his master, which those who are admirers of 
Claude Bernard will be glad to have their attention called 
to. The essay was meant for the opening address to be 
delivered at the commencement of the present session ol 
the Nantes School. It seems to have been a little too 
outspoken to meet with the approbation of the director 
of the school. On the representation of a majority ot 
the professors of the school, it was forbidden to be de¬ 
livered ex cathedra by the Minister of Public Instruction, 
in an Order dated October 28, 1882. In the pages of the 
November number of the Revue Internationale des Sci¬ 
ences biologiqites, the address appeals in type to a wider 
audience than the assembled professors and pupils of the 
School of Nantes. Commencing with an extremely 
graphic account of the author’s first introduction to 
Claude Bernard, which concludes as follows :—“ With a 
kind gesture of his head he bid me attend his laboratory ; I 
thanked him, and was retiring. Just as 1 was about to close 
the door, he, taking his attention off his experiment, turned 
his eyes upon me and said, ‘ Have you read Descartes’ 
“Discours de la Met'node?” Read it, and read it again.” 
At the time of this interview Claude Bernard was in his 
forty-fifth year, and a great number of his striking works 
had been achieved. Having assisted for many years with 
astonishment at the apparently inexhaustible series of 
discoveries, Bellesme ventured to ask him one day, what 
was the secret which enabled him to penetrate so easily 
into things hidden from others. “Do not seek for a 
mystery,” said Bernard, “ nothing can be simpler, or less 
mysterious. My secret is open to all. When I was a 
young man, I lived greedily on the writings of Descartes. 
His ‘ Discourse’ always completely satisfied my soul, and 
1 was passionately fond of it. His rules appeared to me 
so just, that I came to the conclusion that by a strict ob¬ 
servance of them all questions might be solved. That is 
all.” The most important of these rules, Bellesme reminds 
his readers, is as follows :—“Ne recevoir jamais aucune 
chose pour vraie qu’on ne la connaisse evidemment etre 
telle,dviter soigneusement la Precipitation etla Prevention 
dans ses jugements.” The author, then, in a very striking 
manner, draws a series of comparisons between Descartes 
and Cl. Bernard. Passing from this, he criticises some¬ 
what severely the tendency of a modern school, which 
without taking notice of the complexitiness of biological 
phenomena, seem to have culminated in the idea that no 
contagious disease can be conceived of which has not 
some special microbe as its cause ; but the disciples of 
this school, he urges, have not meditated on the third 
rule of Descartes : “ Conduire par ordre ses pensdes, en 
commenqant par les objets les plus simples et les plus 
aisds it connaitre, pour monter peu a peu comme par 
degrds jusqu’h la connaissance des plus composes.” 

We are afforded a little glimpse of the private life of 
the great French physiologist, which explains a sadness 


©1883 Nature Publishing Group 







3‘8 


NA TURE 


| Feb. i, 1883 


about his domestic relations—possibly not understood by 
many of his foreign admirers and friends. Married late 
in life—and even in his very youth never having had much \ 
place in his mind for love—still his agreeable and quiet cha- j 
racter, his inexhaustible kindness, his open frank cordiality, j 
which so often secured the sympathy of others, seemed to j 
promise an abiding union between him and his wife, but 
the liberal ideas of the husband, and his devotion to 
his very peculiar studies, did not please Madame Bernard. I 
The state of things became irritable—intolerable; even 
the birth of two children did not improve the condition of 
affairs. In 1869 the separation came. The husband and 
the father was left alone ; and from then to the end of 
his days ^he lived his solitary life in an apartment in the 
rue des Ecoles, vis a vis to the College of France. His 
life was all too full of work to leave much time for a morbid 
appreciation of his solitude. Some slight rest was taken 
each year at the vintage period at Saint julien, near 
Villefranche, and he almost every year took part in the 
French Association for the Advancement of Science, an 
Association which he assisted in founding, and of which 
he was the first president. During these latter ten years 
Bellesme was his very constant visitor, his trusty friend. 
They were times not to be recalled, he tells us, with¬ 
out emotion, and he regards them as among the happiest 
of his life. Often he would spend the evening with him by his 
fire-side in the small bedroom, whereby preference he would 
pass the afternoon, and which his old servant would keep 
with a quite canonical neatness. In the background was 
the bed with its curtains of blue damask, to the left the 
fireplace ; at the side of the bed, a large armchair in 
which Claude Bernard would sit enveloped in a dressing- 
gown, which, on his ample shoulders, took the folds and 
plaits of an ancient toga; his head covered with a cap, 
which he would often remove while talking, wfith an action 
peculiar to him, as if his thoughts made him find it too 
tight. Close to him, opposite the fire, a small square 
table, on which the lamp is placed amidst a mountain of 
reviews, brochures, new books sent to him from all parts. 
At this epoch of his life he read, however, but little, nor did 
he write much. The volumes, which were published during 
these last ten years, were composed of extempore lectures 
of his, very carefully edited. “ With our feet on the 
fender,” writes Bellesme, “our conversation would begin 
with the striking events of the day, but speedily we turned 
to physiology. This was almost the sole object of the 
master’s thoughts. About this he would wax eloquent, 
and speedily we would be entering on the higher regions 
of the science. These were charming excursions on the 
very mountain-tops, with the clear light of his mind illu¬ 
minating all the dark valleys.” No wonder that time 
was little thought of, or often altogether forgotten. 

Up to 1865 Claude Bernard’s health was excellent. 
About then he was attacked by an ill-defined chronic 
enteritis, from which, after eighteen months, he had only 
recovered. After this he had some rheumatic attacks, 
which did not frighten his friends, as he still preserved 
an alas deceitful appearance of vigorous health. Still 
nothing seemed to presage his approaching end. Towards 
the last days of 1877, after passing a long morning in the 
damp and unhealthy laboratory of the College of France, 
he returned home shivering, and with a feeling of intense 
uneasiness. The next day nephritis set in ; he kept his 
room, and was not disquieted as to his state, but after a 
few days it was evident to all that his career was run. On 
February 7, 1878, alter a six weeks of suffering, he lost 
all consciousness, and expired on February to, at half¬ 
past nine o’clock in the evening. In Claude Bernard 
France lost a noble son, one who cultivated science 
purely and disinterestedly. His works will not ever 
perish, and in future years they will serve as a demonstra¬ 
tion of the excellence of the “ Discours de la Mcthode,’’ 
and as a very sure guide towards arriving at a knowledge 


THE FINSBURY TECHNICAL COLLEGE 

'T'HE Finsbury Technical College and the programme 
of instruction which we have recently received 
represent a fait accompli of the City and Guilds of 
London Institute. 

Judging of the education to be given in the new College 
from the Programme forwarded to us, we may congratu¬ 
late the Council of the Institute on having steered clear of 
the Scylla and Charybdis which overhang the narrow 
channel of technical education proper. In all such educa¬ 
tional movements, there is the darner that the teaching 
shall either be too exclusively of the ordinary scientific 
type, or, by being too distinctly practical, shall attempt 
to take the place of workshop instruction. Theory and 
practice promise to be judiciously combined in the new 
school, and the experiment about to be tried in Taber¬ 
nacle Row is interesting not only as a new departure in 
education, but also as showing the effect of beginning 
science teaching from the practical rather than from the 
theoretical side, as is still so frequently the case. 

During the last three years the conception of the Fins¬ 
bury College has undergone considerable development, 
and corresponds now much more nearly to what a 
technical school should be than appeared probable at its 
inception. According to the plans published in March, 
1880, in the Report to the Governors, the College was 
to consist in the first place of chemical and physical 
laboratories only. These laboratories were to be adapted 
to instruction in various departments of applied che¬ 
mistry and physics, but no provision was made for the 
teaching of mechanics, drawing, or of other subjects 
which find a place in the new programme. Such a 
school would scarcely have realised the idea of a technical 
college properly so called, least of all a college for the 
instruction of artisans. It is doubtful whether many 
of the pupils who frequent the excellent classes of Prof. 
Ayrton and Prof. Armstrong are really of the artisan 
class, for which instruction was originally intended to be 
given by the City Guilds. The progress that is being 
made in the completion of the Central Institution at 
South Kensington, which is expressly intended for the 
education of a higher class of students, renders it the 
more important, in order that the two schools may not 
clash with one another, that the instruction at Finsbury 
should be not only nominally, but really, of a different 
grade, and adapted to the improvement of artizans and 
workpeo, le. 

The programme recently published shows that provi¬ 
sion has been made for other branches of industry be¬ 
sides electrical lighting and technical chemistry. 

The Technical College, Finsbury, consists really of 
two distinct schools : a day school and an evening school. 
It has for its objects the education of— 

(1) Persons of either sex who wish to receive a scien¬ 
tific and practical preparatory training for intermediate 
posts in industrial works. 

(2) Apprentices, journeymen, and foremen who are 
engaged during the day-time, and who desire to receive 
supplementary instruction in the art practice, and in the 
theory and principles of science connected with the 
industry in which they are engaged. 

(3) Pupils from middle class and other schools who are 
preparing for the higher scientific and technical courses 
of instruction to be pursued at the Central Institution. 

The College therefore fulfils the functions of a finishing 
technical school for those entering industrial life at a 
comparatively early age; of a supplemental school for 
those already engaged in the factory or workshop ; and 
of a preparatory school for the Central Institution. 

The College embraces the following four chief depart¬ 
ments : (1) Mathematical and Mechanical ; (2) Physical; 
(3) Chemical; (4) Applied Art. 

It is under the general direction of a principal or super¬ 
intendent of studies; and the Council of the Institute 
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